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W^ "^^l- 2003/7/4 



im^^m 0002 

[Xlie^XH 2003.06.05 
t^Xil^SlS^l G02F 

[^^°\ SSI yA^¥al^g 2H§5A|§X| ^ 3 ^lEEgTS 

9 ^ S i! 1 TRANS-REFLECT I VE L I QU I D CRYSTAL 0 1 SPLAY DEV I CE AND 

METHOD FOR FABRICATING THE SAME 

[SSI ^11 .m^:^ mA\u ^^siM 

1^0,01 1-1998-101865-5 

[ CH £1 21 3 E 1 9-1 998-000022- 1 

1999-054732-1 

[□ ai oi 9-1998-000279-9 
[Sl^^lSe^aSl 1999-054731-4 

W^2i ^mRm LIMJoo Soo 

[^eie^eisl 700929-1901416 
t^Seis] 730-330 

S^^^£ ^QIAI m^m e^EFS 501§ 105S 
[^^1 KR 

[?ixii mm^ m2^9\ ff^oii 21 if ssi, «i60S2i 

(HI £|S1 aa^A^ fi §^i[L|CL CHBiei 

ssei (ei) ciiaiej 
^s^^ (ej) 
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1. fi^^AH-SAII>M(£^)_1^ 
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1020030036394 %^ 'U^}- 2003/7/4 

Al^^l^ n «>A><^^4 ^3}.^^o.s ^S^s]^ 9X<>]^]. ^ 

^} aflAlSjOl ^ii-^g^* ^^^}^ 7]]o]S.^o] ^ C-llol 5^5^-013).; ^7] ?\]o]^S}- 

^ S.^^ ^^7] 7]^^<:>\] ^^^^ f^^V^^S]-^; ^7] oVAj-Cg ^ ^l-^ol] ^^^^ ^^sfl^ 
£ 8 
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1020030036394 #^ <^i?\: 2003/7/4 

aVAff-s].^ ojj;g^A];^^) ^ ZL 2: 'g"'^ {TRANS-REFLECTIVE LIQUID CRYSTAL DISPLAY 
DEVICE AND METHOD FOR FABRICATING THE SAME} 

£ 34 H 4fe ^Hfl<H] i4€- l>4f-4^ ^ 

£ 5a S 5c^ #Ejl<^l 4€- 1>4¥4^ ^Jj^S^^^^l^ ^4°] 7] 

^si\ ^twn<^ q-Efvfi ^^1^ ms. 

£ 6a vfl^l £ 6cfe £ 5a ^^1 £ 5c3l I-I n-E'. m-DI'^ IV-IV'l- 

S. 9a ifl^^l £ 9cfe ^ ^^^S] ^Ajc^lo]] 4^ aVA].^4^ ^-^^^SAj^J-^] o| ^^^^^ 
^ <Heflol7]:^oj S^±^ M-4Vfl 

£ 10a tfl4 £■ lOc^ S. 9a ^fl^l £ 9c^ V-V, VI-VI', VII-Vn'4 VDI-VBI'l- 4 

110 : 7]^ 111 : 7]]o)Es|.o] 
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1020030036394 



111a : TflolEsflH 111b : tH^IH^^ 



111c : ^^^^ 112 : TflolB^o^u^ 



113 : ^E^ti.^ 



113a : te^lf^ 



113a : 114 : ti]olEi5]-<y 



114a : aiii-i^S. 



114b : ihii.^^^ 



114c : S?11<?1^^ 114d : ^^^^ 
115 : ^4^^ 115a : ?\]<^]B4E.^^} 
115b : 116a : 

116b : 117 : ^2^^^ 

118a : ^11^^* 188b : ;^ll2€^* 
119a : ^^M^ 120 : 

<22> & ^i^^ -sij^iAj^^lC liquid crystal display device)**!! ^^S, ^ 
AfSLS-Creflect mode)2f ^4S.^(transrait mode)* -Jd^^^S. A>-g-§ ^ a]-/].^ 

<23> ■ytivajo.s., o^;^SA];a-^]fe «-^^^■o1H» ^^^5. ol-g-*m 
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1020030036394 ^^}- 2003/7/4 

<24> olnfl ofl^gSAl^^l^ «-^e)-olHl- ol-§.2rH <H¥-Sr ^ «11 £ 

^ Si^]'?]: ^]-^ °flo,]^ Aj-g-o] ^7>^^].4^ fj.7^]7l- olc^.. 

4. 

<27> ojSif ^Al-^af^ ofl;.J^A)^j-^lfe Sj-dt"^ ^M]<H] a>Af:f4 f-^^l- ^A] 

^1^^^ ^^1 ^Jl, ?i^^ti](power consumption)* #<a t= Sife ^^-^^1 9X 

4. 

<29> >i£e|;^1 TSsflAjE^l- ^A^*}^ ^<=^]^^, 7flc.lBBfl^4 ^dt^^ AHoil 

7H3flAlEi7]- ^A^s]^ ^^1- iS.s];^l ^ 71)0] E (storage on gate) ^2:4^. -^€-4. 
^^J-* -R-^lAl?14. 
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1020030036394 "S^: 2003/7/4 

<32> o]5>, E.^^ ^a^H ^^^^ ^>4^4^ ^-^^a^l^^l*^] cfl«H -i^tbcf. 
(16)1- ^e1^El(17)s}- ^<H1 ^'^^V ^-i-^^(13)ol ^^^^ W^]^ 

(15)4, 2}-^<=g^(P)2f 5^4i<^^i f-4-¥-(A)2)- ti.U]-«.(C)7]- ^A]c)] ^A^^ 21-^^^ 
(19)2)- ^^^^±mT)Si\- o]^o] ^^^o] ^A^^ «>-^7]:^(21)o.S. "^-^^^^ , ^7] W^l 
:^(15)4 7)^(21) Aj-ojofl^ ^-«^(23)ol f^^ijol 

<35> ^7] ^}^7]^i21)^ TFT <^ello]7l^ol2^-jL£ i^^J 4i^>^ 

WH^^l^BKT)7l- iHS^^ ^Bl](matrix type)S ^^]*>I1, -^l^i^ c}^^ ^^H^ 
^]^^]^ ^m^m 7l]<^lBtillA}(25)4 cllolEiHllAi(27)o] ^A^^4, 

06> o]iifl, .^1-71 ^ib«g^(P)^ -^1-71 711 olHtifl-a (25)4 t|lolEl«ll>a(27)c] ja^V^H 

<37> o]s^ ^A^4 ^v^ ^-^^SA];^-^]^^ ^4^^^^ ^ 21- 

<39> £ 2^1] £A]t}: 44 ^^1. 7flg^2^tl ^-!i^3LAl^J-^1(ll)^ ^^^^(13) 

°1 ^^7^(15)4, ¥4*(A)^ X^lV «}-Al-^^(19b)4 ^4€^(19a)^S. ^ 
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1020030036394 "QA- 2003/7/4 

^4:^^(19)01 ^^^^ §1-^71^(21)4, ^7l ^^7m(15)3l- *l-^7l:&(21)2l 
<H1 f'^^ °-^^(23)4. -^^7] t}:^7m(21)2l €r>-^oll ^^ItV «^ ^o]^(4i)S. 

<40> ole^lt!- ^4f-4^ ^^S^l^^^KlDl- ^>42.H(reflective mode)S. 

^}-%-^ ^^^^ W^l cll-f^# ^^21 :a\c^ SEfe M# ^V-§-«]-7ll ^4. 

<4l> ^^f!- ^/^^^ ^3,s. tiVA} SH-a "1121- ^Jil- nflS] o«^SA]:^j-^lo] 

, ^1-71 <5fl^SAl;g-^lo^ >a-^7l^(15)^^ ^(B)^ ^71 aVAl-^^(l9b)oll aVAj-s) 

CH >^7l tiVAf^^oil. ^7] ^#^^(13)21 ^7^]<^1 51«|1 aflt^ «-^^(23)# ■S-4«>711 
sin, 41-7] -2fl^(23)2l Bll<iofl u^E]- o«;a# f-^^m ^(B)2l 0^0] ^^i£)ol oln];^] 
(image)* ^^^l-Tfl €4. 
<43> avtfls., MSL-^(transmission mode)^ ^-?-<^1^, M# ^7l *>47l^ 

(21)^ *1-^<:^1 «-^5l-o]H(41)^ ^(F)^ €4. «J}4<^lH(41)S-?-E.^ 

#4?^ ^71 ^^^^(19a)# -S-sfl ^^71 ^-»^(23)'^1 -a^^fTll 5)01, >S-7l 

^\^^ ^^^^(198)4 ^7] ^#^^(13)^ ^TiHl tiflt^ «-^^(23)ofl 21^ ^71 

5}« Hn5}olB(41)^-^Ei -^AVtV S^itH o]o];<ll- ^^5>7fl ^4. 

<44> ol^V. #a*H f^Hfl7l#ofl ttj.^ ^U]-:f.4^ ^^SAl^j-^1 ^ H 4 

^"^•^♦^l cfl^H ^d'^sf^ 4^4 ^4. 
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1020030036394 "U^}- 2003/7/4 

^^7]%o_s, ^ell&l 71^4. ^^7] ^ 7]^ A}o]o\] ^A^^ on^g^ ^ 

<46> o]ty, f^Eflofl ^>«->^4^ ^-^^SAl^^l ^ ;5llsiJ-'^oi] cfl^H ^'^ivcf. 
<47> H 34 H 4^ #eflo)] tc)-^- l>^>f-4^ ^Jj^i^l^^l^ ^ ^S^^S*^!^-. 

<48> nelii, £ 5a tfl^^l i 5c^ 4€- ^-^1-^-4^ ^ M ^g-^l ^flatij-'Q^ 

<^zM7]%^ s)-^!- ^cfl^}*^ M-E^-^ ^^1^ ^^£o]ji, s. 6a ifl^l £ 6c^ S. 5a 
ifl^l H 5cSl I-I n-E', in-III'4 IV-IV'l- ^^*H ^^^•^i<='ll £^1 

£ 34 :£ 4<^1 SAlt!- «l-4 ^'='1 7l4a:(50) ^<^^oll 7llolB3fl£(51a)7]- ^ 

^1 «fl^4'^ 9X:s., ^7] 7llo]He}^(5l)^ 'i^^S 7fl<5lB^i^(5lb)<^l ^^^s]'^ 
°1 Si4. 

<50> n^jL 7llo]Eej-<y(5i)4 7]lolB^^(51b) ^ ^Sel^l sl-:^^^(51c)^ 7] 
^(50)^ofl ^4f^4 :^7]^±S. ^'^^]f]7] 7flolB^'a^(52)ol ^^^Sjo^ $iJl, 

^^7] 7llo]H^^(51b) 7llolH^^5]-(52)>a-<^l onElti.f^(53)ol ^>aE]<>l $^4. 

<5l> olnfl ^Elaf^(53)^ 6>l-3il>i ^ej^^o.^. ^^^sjo^ ojc^ 
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1020030036394 #^ "S^V: 2003/7/4 

<52> nelJl ^ifl^'^^l- ^Elti^(53)^<^1 o}^^^ ^5^^0.5. ^A^^ 

€^#(53a)ol ^^JSl^l 

<53> nelJi >^V7l 7l]o]Be)-^(51)3f 5i^> S}-di<^'3^# ^^*}^ t-floiti2}'y(54) 

o] $iJi, >^7] cilo]E-lel-ol (54)611 «aBj-^o.s. l-#3£lTi^ ^ElHf^(53)Sl 
€ dtiLi^^(54b)<^l SiJl, ^7] ^^>Ji^^(54b)2]- o]^s\o] oflElti.f^(53)S] Ef^sf 

7] >i£El;^l s]-^^^(51c) ^-^4^] ^^^^ ^£el;^l ^J--?-^^(54d)<^l ^4. 
<55> ns^Jl >^7l i:11o]Ele)-<a(54)^ '^^^'^il ^-R-S>iE^ ^^^;3flH(54a) 

<56> zielJi ^7] =e|)<?l^^(54c) ^ iSel^l ^^^^^(54d)l- 7)^50) 

<57> o]ul) ;5ilmJiB}-(55a)^ 7\]o]Bn^i5la)^, ^Se)^] ^v^^q-(54d)4, 

dt^^2ll:£(54a)2] -a-^^ll 42, ^I3^^*(56a, 56b, 56c)^ ^JL, S^±^'^ 

^4*(56d)^ 

<58> ^elji ^A|-^(:f.ji|-l.(56d)^ ^]-^^ Sj-dL'^^)^ ^]lti^^(55a)^<^l 1-^ 

^}7ll ^lB|l^(55b)(:£ 3^ 4b1-^E ^^)o] ^^^^o] $iJL, ^j-71 ;5ilms^(55a) 

<59> o]i4l ^^1-^^(57)^ ^^*V^ cl]o]Eie}-'y(54)4 4:^^^ 
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1020030036394 %■^ 'U^}- 2003/7/4 

<60> zie]Jl m, ^12, ^I3^^*(56a,56b,56c) ^ -f-41-(56d)s] t}^^ 

7)^(50) ^^^] ^l2i^^(58)ol ^^^s\o] oj^cf. 
<6i> n.B\3i ^7] ;«fll, ;«ll3^^*(56a,56c) ^ :J.<^] 91"^^ m&s.^(.58)^^^] TflolS 

<62> .^1-71 ^^^^Hl^isq- ^o] 2l-db<^^^lA-1 ^2)-^^(59c)^ ^zS.^^] W€^(54d)4 

^i2§^#(56b)i- 

<63> ne^ji ^7] ^A>^q-(57)4 ^2)-^q-(59c)ol ^^^^ ^i^^^ oll-i=l-. 

<64> ■ >jj-7) ^^^^ ^v^ ^sfloi] 4^ aVAff-sl-^ ^1^1}-^^ S. 5a^ S. 

Ga'Hl H^lt> ^o] ^tg^ 7l^(50)^^<^l ^^91 '&^al^(Al), 

(Mo). ^^^(W). ^^^i ^ n^^^}<=^, ^^-^-fl o]^ 

7l]olB2llH(51a)^, ^1-71 7ll<:>lB3flH(51a)'HlAi 'aw^«j=o.s. Til olHBf 01(51) 

<66> 4^oi] 7ll<:>lEe}o](5i)oi ^aj^ 7]^(50) ^^<^1 ^e)^ 4^144^lH(Si02)M- ^ 
e^^ M-'^]B2f<5]J£(SiNx)^ ^^M* ^^t}jL, ^^0.5. of^s)^ ^s)#(a-Si) 
4 1-$1-<^1 ^-^^ '^Vl-SJl^i -^S^^^ f^^VarH 7llolE:go^Q].(52)4 aVi^l^(ol-^j^i 
+ l-^l- <^}^^d^ ^^Jt!:4. 
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1020030036394 #^ ^4^}' 2003/7/4 

<69> ^7] 2flEl^ ^SJ^M ?]]<^lH^<a^H52)* A].olo]] ^Jl ^o] 

<70> ^7] c-)]olE-le)-<a(54)^ -g-^loll, ^^:ii^^(54b)3i!- ^^g^^ o]^ 

^^(54c)4 '^^^l^^^ <a^£l^ 7]l<^lHe]-^<^l ^^^^ i£5^;^l *}^^^(51c) ^> 
^<^1 ^S.^^] ^-^^^(54d)^ ^^^^4. 
<7i> i^ih^^(54b)3l- He1]^:^^(54c)# ofcfiaS ^ll^'^^S] o}s. 

^el^^ ^^sH ^-liH]H.#(53)^Hl €-^^(53a)# ^^^W. 
<72> cf^oil £. 5bS)- £ 6bi S.^]^ wj-af :^o], rfiselx] >g-^^^(54d)# i^tb 7]^ 
^i^oll <i2;A>olf-s.-^^(benzocyclobuten:BCB). 5t£<^l-HKphotoacryl);^] 
(resin)^cl Hf- ^ *>M-1- S.5.«H ^lm3:5]-(55a)^ ^ 
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1020030036394 '^^1-: 2003/7/4 

<73> oj^ofl ;tilmj:5]-(55a) ^<^] S.S. oj-^KPhoto Acryl)4 -^7] Ir^g (Organic 
Material)^ £i^> ^<^1 ^d^^^ (embossing) 7l#^ 4-g-*}<^ -n-^l 1-^^ ^E^^ 

<74> ol^oil ;sllmj:^(55)4 A^2ll^(55b)^ ^fl^l^sH ^i'^^<^l -f-^^CSed)^ ^ 

<75> zielJL :f-4^(56d)3l- :^lmj:^(55a)4 ^€3fl^(55b)^ Sf-t!: 7]^(50) ^^"Hl 

2]-Jl hVaV^o] ^0^^+ AlNdSf ^^W. 
<76> ojj^oil uVA}^^^ sllEi^5V<^ ^i-^^^il «l-4^^(57)i: 
<77> -^71011^^ «Va].^^^ «11 7llolB3|l^(51a)5il- ±^^^n^(5Aa)^^s] wVa} 

<78> oji^ ^1 1, 3 ^^^(56a, 56c)4 ^sfl ^^j-^^"^! 7ll<>lBJ4|^(51a) ^ 
3||S.(54a)i4 wVa].^^^ ;^l7ll- nfl Tflo] E jsfl c (5ia)sq. 

2flH(54a)<^1 t-llD]^l7]- -^^7} $X^. 

<79> ^elJl tf]:A|.^^(57)^ i^tt 7l^(50)^oHl -Mal^^5}-^(SiNx)# f^^i-a^H ^12^ 

<80> 4^oi) ;Hl2JtS^(58)4 aVA]-^^(57)4 TljolH^o^ 0^(52)^ tHoIHs]]^ 

(51a)4 ^S.^^] 'S-^€^(54d)4 :i^>i5|l:£(54a)^ ^o^4^1 z^-^l ^H, 42, ^13^^* 
(56a.56b,56c)# ^^^W. ¥4*(56d) ^^-B: 7]%i50)o] ^slV+cf. 

<8i> cf^oi] £ 5c«2]- £ 6c^] iAltlr ^'^l ^^^7] 4i^^^^(54b)4 Hell<y^^ 
(54c)ol ^^^^ 7l^(50)sl ^^o\] <y#-fi-4A>o]c (Indium Tin Oxide : ITO) <y 
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1020030036394 %^ ^^V: 2003/7/4 

■i~^iB-44<^1^ (Indium Zinc Oxide : IZO)sf £€^^^^4 ^^^}^ 

<82> ^7] «1-A>^^(57)^ ^^1<^1. 7fl<^lH3flH(51a)'a-^ ^ o]o\] o]^ 

^ ;^]2^J:^K58)^H1 ^7] 7llolE3)] = (5ia)2|- ^#s>^ 7llolE2(lH.^4(59a)l- ^^^15} 

i5i^^a||:E.^;^]-(59b)l- ^^^W. 
<83> ojo)) yVA>^^(57)^ >^V7i i:-llolE^e}o](54)4 di^^V^ 

<85> ^^{|, Als|l^(55b)-i: ^^^«>7l iS. ol-at^ ^^^-^l ^£7} 

s-m. ^>^<^1 ^^l^^^^^-^S ^^^^ /^I2i:£5^(58)^ ^^^^ nflfe 200°C^q- ^ 

<86> o]^ ^^^ll- wj.^l^]-7] ^tflAi^, ^2l^^5|.rq.o.s. ^ ;^fl2:a JlQ]-(58)^ 

200°Co|*f5. ^^0^0]: o]9\- ^o] ^d=^> ^91^] ^•%^^}y]7} 

^^17> ^>S^4. 

<87> 1-^11, «}-4^^(57)o] ^3)-^^(59c) t}^^] ^^^^^ 9X^B.S. «VA> jL^o] ^c] 
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^ S.^ olnfl 1. 4 3 ^^*(56a, 56c)^ -f-^fl ^^^f^^o) 7l]olB.3Jll = 

(51a) ^ dii:ii5i|lH(54a)i4 Si-^HS., 7ll<^lB5i|iH(51a)fi1- 4i^i5sll:B 

(54a)o|l t^my} ^^^m -f 3^7> ^cf. 

<89> -g- ^>7lSl- :y-^ «m*l-7l ^J:#t!- ^-^S., 7flolB3^ = 4 

<92> ^7)af ^tb ^ ^^^^ ^^^1-^4^ ^-^^S^^j-^l^ 4 ^± 

^ ^^^^ ^l-^H^^l:iE.l2f; ^1-71 TflolBefo] ^ dlolEiej-Olc] oj^c]-oll 

^7] THojEsjijcsq. ^1-71 ^^S\o] 7l]o] H sflH^^V ^ 
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<95> ^7] :f-4^^4 7iloiH3flJ£^;^V4 -^7] ii^>isllH^;^l-^ ^f-^^-iVsl-l- 
(Indium Tin Oxide : ITO), ^^^^l-(Tin Oxide : TO). ^If-c^l-^^^l-C Indium Zinc 
Oxide : IZO) ?l#^^4^^2l-l-(Indium Tin Zinc Oxide: ITZ0)4 -f-^ £^ 

<96> ^7] f^^^*?!^^ ^e^B^^B^o.^. 

<99> ^7l aJ-Af^^^ ^i'^^* ^515]-^ ^7] i:-ilo]E-1e}-<y4 ^H^^slo^ ^A^^^^ 

^1 
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<ioo ^7] tiVA].^^^ Mo-Al Mo-AINd^l 2^ ^Sl- o]^^ tlrcf. 

<104> Aj.7] >hj2.i3f|=o| 5l-^o)]^ ^^'S^^ ^-^^V^ C] SiJl, 

<105> ^7] ?]]o]^^B.^:^}s>\■ ^7] ±^^^B.^7\S>\- >aH.(Bonding 

Bump)!- ^^^W. 
<i06> ^ ^tgo^ ^A]o^]c,fl 4^ ^-^^SAl^^l^, z^- 2|-dt<^"^<5l 

cflolE^Sl-^oj o^^cfofl ;sil2*^ ^JL ifl^J]- ^^^^ 7llolE3])jE.S)- it^>i3l|lH 

^71 «1-^B€;^l:d:Ei2l ^Bll<a^^4 "S^Sl^H 5|-4i'^^oll ^^^^ 

^7] ^]2i:-i: -f-sfl -^7] TllolBsfl^sl- ^7] cii^cii^^s^- 3.^^o] o^^ 7\]o]B^ 
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S.^^ ^7] 7l^^^l ^^^^ f^^^^^af; -^7] ^4^^^ '^^A He^uj-S 
^ >§4 ^11^4*^1 ^7] ^^^7] ^^^^ ^ S-Ello] 

51- Jl ^am£4 ^^-71 -0-1 S.-^^ ^7] ;iA> ^^71 as^'^-^Sil-, 

^1-7| ^A}. rJ^H ^^|-^^<>1] ^^^^ W^^* ^ 

<i07> ^1-71 «>Al.^^^ ;gA> ^^Hl^i ^^7l eV^gojlA^ ^7] 

"^n: ^7l 7l]o]Ee].o]^ -^J^^*^] ^^Ji ifl^7> TflolHaliHl- 

>is)]:E-1- ^^M^ ^711; ^J-7l H5llol^q-jj)- s^i^cg^o,] ^^.^t} 

^5^1; ^7] y^n, 42^% ^7] 7flo]H2iiHfii- ^7] aiSLdzs^E.si\. ^^s\s.^ n 

'3^ ^^-7] ^7] 7l^>S-ofl ^?>l<a5l-# ^A^^^ ^^^1; ^ 

7] ^4^^^ ^^^7]- ^e^4£^ Ja.J:e]-^ ^^^^V^ ^711; ^7] aVA]- 

<^^s] 4V7I ^s^^<^l Alsfl^^ ^Til; ^7] §ej£]i^ ^7] 
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4. 

<110> ^7] T^tillV ^7] ^4^^* ^^^*}7l Ci 

<iii> /g-7l jasi^-a- 'i2:4<^laS.-?-^(benzocyclobuten:BCB), iSC)|-5LKphotoacryl):^l 

<ii3> ^7) ^13(1^^ ^V7i ^^n]- Aj-ofl ofHKPhoto Acryl)^]- -B-71 1-1 
(Organic Material)^ Hit!: M ^Ji^J (embossing) 7]^% >^f-§-tH '^^^W. 

<114> ^7] hVA]-^^^ ^V7l ^4*^ 7l-^J-;^]-El<^lA-] ^1-71 ^^^^ 

4. 

3., o]^ ^7] ^11^^^ Mol- 4-g-*]-3l, ^12^^^ Al AlNdl- 4-g-^V4. 

<116> >a-7] ^1-71 ^7l riSS]^] ^^^^ £^^1 ^^^IS 

<117> ^1-71 7])olE2]]c^;^l.<q. ^V7l ^L^^iSfl c Cj-;^}.^^ ^Efl£)3^S. ^7] ;(|]2^Bfl^lfl 

^ ^ = (Bonding Bump)!- 
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>y-«.7]:^o.s. ^e)^ ^el^Ei 7]%S^, ^7] ^ 7]S& ^}o]6\] ^^^^ 
<119> ol^>, #2:t]-c.^ ^ ^}^^% ^^]<^]<^] ^4¥2l-^ ^-S^ 

<120> £ 73)- £ 8^ -g- ^^^S] ^Al<^1oll 4^ ^A>f.3}.^ ^^a^l^^]S] ^ ^ 

<i2i> ae]ji H 9a v]]^l S. 9c^ ^ ^'^S] ^a]o)]o1] 4^ ^^S.^]^^^]9] 
lOc^ £ 9a 1^^] S. 9cS] V-V, VI-VI', W-W'S^ VI-VI'l- ii|-5} ^^tH ^^^^i 
<i22> <^7lA-l, V-V'^ riSH^^l T^iflAjBll- ;^>^ ^'gS'^lJa., VI-VI' 

<123> ^ ^tg^ 0>a^S. ^^'^^ J8-l2fl€# ^-^^XAj^a-^IS.'Mi, 

£ 74 £ 8<^1 SA]^ affi]- :y:o], 7llo]H3)|c(iiia)S!|. ^i^^aflc (1143)7]. ^^0]] 1^ 
%^^i}7] ^c>fl 7])olEB})H(llla)sf dt^i3}l^(ii4a) ^ Tflo] he^o] (iii)s] 
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<124> ^^7]$^ ^ ^"i^ W^^^ «-^^a.^]^^ll- 

<125> £ 73f J£ 8<^1 ^''] 7]^(110) -^-^l ^^2}"^ 

1j-«J=o.s. i§ ^31-71] 7l]6lHej.oi(iii)oi wfllsjo^ 5iJi. TllolSe^-^dll) l-^-Hl vfl^**!! 
^ll**^! ^^^sl^l :^El^ 7]lo]H3ll = (ma)7]- ^-^^£)o^ %liL, Tflo] he^o1( 111)0]] 
711 111b) 7llo]Hel-^2^ -a^l^^S. ^^^5)^ 

i£e^^l 5}-^^^(lllc)ol ojcf. 

<126> HSjjl 711 ojee). 01 (111)4 TllolE^^dlib) ^ >:£e1>^] ^l-^^q-Clllc)^-^] W 

#4 ^7)^0.5. ^o^Alf]^ 7l]olH;J<gn|-(112)ol ^^^S\o] oj^jl, ^^-71 7l] 

olm^^(lllb) 7llo]H^^^(112)'a-ol] '5«E]^^(113)o1 ^^^s)-^ 

<i27> ojnfl o-HE]wf^(ii3)^ o}l-3il>: ^el^f^o.^ ^^^^^ $X^, 7l]olH^^(lllb)^ 

^1i^<^^^ ^^^M.%-aiSW]^ Ol-I-Sl^: ^2^S^0.S. ^^^^ i 

^ $^#(113a)ol ^4. 

<128> ZLe^JL >a-7l 7l1o]EE}.o1(iii)4 ^y^} ^^^^o] n±^^-^ ^^^^ 

(114)fl SX31. ^7] C^]o]Ei5}<?l(114) 1-^011 42^^] ^^^S\o] ^2]^ i^^iSj] 

H(114a)7> $1JI. ^7] T:-l]o]E^5l-o](ii4)<^lAi <U^^^^^S. W^^^ ^^^^ 

(113)^ •a^^f SLVi\^^ ^^i^^(114b)<^] SX^, ^7] ±±±^^(mb)^ '=>]^S\o] 
ojjE]«^(113)s] ^tH^s]o] ^^^^ E.el]'?l^^(114c)ol Sicf. 

<129> >a-7l :ii^dh5i(|S.(114a)S^ *}^o]]^ <a^^2j^ ^-R-eV^ ^£^lf^(113a)<^l ^^Js) 
o] $1J7, ;ti]2#^ te^l#(ii3a)5l <a<^^'^l =ei£S. ^a^s^o^ o;^^. 
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<130> 0.^3L ^7] HJ!^l^^^(114c)4 o]^5)Pi Tllo] E2}ol<>i] ^^^jg ^^7] 

<i3i> 44 ^<^1 7llo]Bel-<y(m)3Jj- 01 o]Eie}-ol( 114)0] m?^}^^ <m<^ W H 

<i32> zLelJi s]-iii<^^<^] ^V7] diselx] -^v-^^^(ll4d) ^ = el]ol^q-(H4c)'^l -$-4^5] 

<i33> o]i4i ¥4^^(115)^ ;^l2^41-(li7)ic|. a4. 

<134> ^V7]^ ¥4^^(115)* Heflol^^dMc) ^ riiMS^^I ^:^^^(114d)4 ^ 
^ ^^^1^1^, H2^]^;a^(114c)3l- ^4^q-(115), ^^S.2\P^] W^^(114d)4 ^3}.^ 
q-(115) 4<^1^1 €-^<^l ^^^W ^^tl-A]^ ^ ojcf. 

<i35> nelJi ^>7l 7l]olH5|l^(llla)S!^- ±±^^nE.aUa)^ ^>-^<^l ^11, ^12*^ 

<i36> ^1-71 f-4^n(115)4 7l]o]B2flH^]:^]-(115a)4 i^-i:3flH^;^>(115b)fe "yf-^^-a- 
Indium Tin Oxide : ITO), (Tin Oxide : TO), ^If-oV-^^-tlr^l-C Indium 

Zinc Oxide : IZO) S&fe ^If-^-i^^oV^^^l-C Indium Tin Zinc Oxide: ITZ0)4 

<i37> aelJi S^oflfe £A]5l^l ^7] f-4^^(ll5) J£^l^^^(114c) 

4 iSEl^l W^^(114d)oll €r^^^ ^«1*H. M^^(115)o] 

^^^^ :f-S|]A^ =^^]^^^(114c)4 ^-^^^(114d)oi] ^ $i 
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<138> ZL^JL ^^-^B^7]±^Si\- 5f-tV >a-7) 7l:^{110) ^'&^] ^5l^^^^ 

7flo)H3])c^;^].(115a)S!f iL^i3ll^^^Kll5b)S] -^v^<^l 7flolH2llH(llla)4 ±^ 

<i39> ^7l #:L>^'a^(120)'a- 7fl<^lH3llH(Hla)2}- ±±±4^ima)^ ^^<^]^i ^ 

<140> ^7lfi)- ^o] #:{>t^5]-(i20)o] ;5l]2*<^l'^i 7l)o]H3JlS.(llla)s}- ±^±.4e. 

f-*^ ^^AS ^^^^ 7ll<5lH2llH^^Kll5a)5f :liiL:ix3|l = ^7]-(115b)7]- 

(etchant)^!! ^n^] ^^s\o]/<\ ^^(pin hole)^ f-tfl^i 5>-?-^ 7|]<^lH^^(llla)5if i 
^>.3^H(114a)i ^ ^4. 

<i4i> jiEjji ^7l sl-ai'^^Sl ^4^^(115)^ 7fl'^]S.3flH(llla) ^ ^^d^aflH(114a) 
44 ;5l]2^^ 118a, 118b) ^1 ^^^^ ^]ms^(116a)^] 

<i42> nelji tiVA].^(^4^fi] tM^ 43]^^ 2l-dt<^^)sl ;^flli:£5|-(ii6a)^i t^^Ml 

AlBll^(116b)(£ 72^ -S-^S. 44hE ^^^3^^ Si4. 

<143> .^1-7] ^4*^ ^11^2^*4 :^12^4*S ^^3^^t1], ;^1l^se^(116a) 

i ;gA> cf^i-i- ^^^^ ^12^4*^ w<h] «j4^^ 

(119a)ol1 ^-4^^(115)6] H&m-^ <^^* W. 
<i44> nj-g^-Ai ;*l]2f-4*W ^ ^^°] ^4. 
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<145> zielol ^±<m^9] y^A} ^^l-^i^i <^^^^ m^^^ ^f^-^l^i ¥4€^(115)3l- 
«Va].^>^^ ^7] ;«l]lje.^5]-(ii6a)4 -S.t all 116b) W^l l>4^^(119a)<i] 

<146> >3-7l ti.U>:^^(119a)^ ^4l<^^^ ^Si\t}^ C^jojE^ 2^.01(114)4 ^Hj^^*^ ^^^^ 

<i47> ^7] ti]:A>^q-(ii9a)4 M^^{115)^1 ^^^^^^ 

<148> >^7l«)lA^ ti].A>^^(119a)^ ^-I^J-*^] ^1l^^4 1>4£7} 

AlNdl- 

<149> >^V7]5)- ^4^^(119a)^ o]-^^ MoSif f-^ ^^(ITO)^! «11 

71- Aiom- AlNd7|- ^^^^4 i4):at:f ;^^«j.ol 47] n?i^<>lJL, Al , AlNd 

^4 IT07]- ^^j-^a ^I^**)!-^-! ^<i(Diffusion)6l ^^^^ A\2037} ^4 

<150> >a-7] ^A>^^(ii9a)^ >ilm^^(116a) W. ^11^4*^ ^4 ^^V^. 

<i5i> ^"Jrol-qel-, ^Al.^^(ii9a)t>] oj^jl ^Jl. ^Al.^^(ii9a)ol ^4^^ 

<i52> o]4 ^oi ^4^^(ii9a)o] Sfe ^Sfe W^^4 
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<i53> ^7]ci\]A^ ;Hlm±^(116a)^ ^4^^(115)4 ^^^"^^(120)^] e>-^<Hl ^^J^l^ 
^S. 9X^ti, o] :^^d\]^ ^l2ll^(116b)o] f^^V^^5]-(i20)'a-'^l ^^^^cf. 

<154> %J1S., S.^*^]^ $X^] ^^I'Lh 7flolH3^H^;?].(115a)i4 dtiJ-^sllH^;^]- 

(ll5b)<^1 ^Sll- '?17>*>71 o] ^6\] ^ig 'iS.CBond Bump)!- ^^J^Vfecfl, COG IJ"^ 
^ ^^"^Ife ^11. J^l2€-^*(118a,118b)i41<^l COG ^S(Bump)7} ^^^^4. 

<155> ZL^JL COFS]- TAP*y-^Sl ^-fi^. ^=7> ;il]2^^#vfloil ^ 

-^<^1 '^S7> ^^J£|SLS. ^]2§^** 7llo]B5^l|H^:^Kll5a)5q- it^i^^ 

<156> 4^0]] ^714 «]:AV^4^ ^-^^SA];jj-^]4 £ 9a ifl 

/^l £. 9c4 -£ 10a ifl^l £ 10c» #^«}<^ ^^^4. 
<i57> s. 9a4 s. M 44 ^"^^ 7l:^(iio)^«^l ^^-y "S: 

^al^(Al), #elHtd!{Mo), e^ifl(W), 714^ S^^^t^* ^4^5H, 1-^ 

'^l^^ ^11** ^fe 7llolBBflH(llla)4, 7llo]Es|H(llla)'^1>^i 
-a^^ 7llo]B4<y(lll)4, ^7] 7flo]B4<?l(lll)^l^i iL^i'S^^S !■# 

€ TllolB^^dllb)^ ^^^W. 
<i58> ^V7] 7)]o]E4oi(iii)^ ^^^W -^^1<^1. 7ll<5lB4^4 ^sel^l 5^311^14 

^^oi] >;£s1;^l 5>^^^(lllc)^ ^^^^>4. 
<i59> cf^ofl 7|]o]Ee}-o}(iii)oi 7l3a:(110) ^^<^1 ^4^^^4(Si02)ol4 

§^^4(SiNx)4 ^d^H-^-i: f^^'-^U, ^^^^ 41:5)^ ^a1§(a-Si)4 l-^l" 
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'^l o}^^^ ^^^4: ^^^*><^ ^ll^^f'^l- ^H^l#(o>l-SE|>: + 1:^1- 
^e^s)^ ^^^W. 

<160> o]^6\] ^7] sflEi^sH 7l]olE^^(iiib)Sl ^l-^o)] ofo^^H^El] 

<161> ZL^JL ^7] «Vj£^l3fi^o) 71^^(110)^ ^^-^1 l-e^ticJ(Mo), e^:i€(W) SE 

<i62> sflB]^ ^^^H ^7] 4«>H1 7l1olHe^-'y(iii)4 h 

<163> =1^31 ^7] cflo]E^el-'y(114)^ ^^^M ■g-^1'='fl, dt^^^^(114b)4 i^?}^ o] 

^^51 ^7] ^iE^]s|)€si Ei-^^l- H2l]^^^(li4c)-i- 
^-^^^(114d)^ ^^^W. 

<164> ol^ol] :ili^i:^^(114b)4 Hefl ^l^^ClMc)* ^}^3.S. 0>S.5)^ ^ 

<165> £ 9b54 S. lOb^l £.^1^ ^7] 4:^^^^(114b)4 -^efl*?!^^ 

(114c)'^l ^^^^ 7]:^(ll0)S] ^5^011 <?l#-li-4'^H^( Indium Tin Oxide : ITO) a} <?! 
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^-^3.-^'^}o]^ (Indium Zinc Oxide : IZO)f-l- S.^^}^ f-^ S^l^J^^ # -3 
sfq-i- ^^t}JL ^^4*H. ^£l]^.^^(114c) 1J 7]l<ilHe}^^H] ^^^^ ^ 
7] ^S.^:^] W^^(114d)2l- aij^ ^^t'^^'Hl ^4^^(115)-i- ^^^W. 

<166> oji^l f-ja)-^^(115)^ ^}^^] 42^3i^ir(S. 9c9\- S. 10c %3i)o] ^^J^ 

<i67> cf^oj] ^4^^(115)^ Xf-^ 7]J@-(110) ^^<H] ^^J^ 
^^(120)-g- ^. 7llolEs))ccf7].(n5a)<2). iiJ.i3^H^;^>(115b)2l ^'S^sf 

<168> ^7]o]lA-^ #^^<?!^(120)^ 7llolB^ = (llla)s1- 4i^^3(|S.(114a)5] ^4 

(114a)5^ 3im ^^S. ojcf. 

<169> o^o^A^, £. 9cSl- S. I0c<^1 S-^ltb 44 ^S^'^ll-S.-f ^ 

(benzocyclobuten:BCB), iS^aKphotoacryl)/^] ^^l(resin)-g-<^) -n-7l^<5l-t 

^ :if- ^ £55H ^]i:a^4(ii6a)^ ^^^W. 

<i70> o]^6\] ;fi]ia.Jl4(116a) SS. 4al(Photo Acryl)4 -n-^] l-^(Organic 

Material)* S.S.^ -a^-^H embossing) 7l#* ^7) -^-7) 1:^* sllE^^ 

*H ^W'^'fl tfl^Sl^ ^^o]] ^12(1^ (116b)* ^^^W. 

<i7i> tj-g-ofl is.^;^* ^^^H ^]m^4(ii6a)4 Als^^dieb)* sflE^x^^H 

^4^^(115)0] ^<^^ E.e1l4£^ ;^ll^J!).^^ ^^^t}jL, -fAlolJ 71]0)H51]CC]- 
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4(115a)Sf dt:iiJ^H^;^Kll5b)^<^] 4^ Sl^'S-^-^ t}<^ 4l. ^12^^^( 118a, 118b) 

<172> o]^6\\ ^%4^ai6h)-i Sf-tl: y]^(m)^ ^^-^l ^a^^i^lw(Al) -"^^^^ 
^f- £^ Agsf ^JL «VA|.^o] ^o]v^ «}-A>^^4- ^ s|lE^»^*>o^ 

, -^7] ^4^d^(115)<>l Hel^D^ ^Aftf^]. ^ €r)-^ol)A^ ^>7) -^4^^ 

(115)3)- ^i-^^S) ^VA].^6i] aVAl-^^(ii9a)^ ^^^W. '*7]oflAi 

^21-^^(115)01 He^q-^ ^l2-¥-4*(ii7)<^l ^^^€4. 

<173> oH ti_Ul-^^(ii9a)^ ^2:^1:1-^ :^^}o] a)-^ l>4-£7]- #^ ;^]2 

<174> .^7]sl- ^o] ^/^^V^ o] MoSf ^^(IT0)<5] §^5)^ Al £fe AlNd7l- 

AM^W] A12037> ^>^^5]ol ^;^ll7l- ^^^JSlfeC-ll oil- «j-;^1§l-7l ^ sfl ol . 

<175> .^71 tiVA>^#^ :^]7]^ nfl, ^71 7l]olM3^H(llla)4 iJi^^3l|H(114a) ^ 

<176> olnfl 7)1o]H2)l^(llla)^ dt^^ullHdUa) 4^l7f :i ifl-^ofl ^H. ^]2*^ ^JL 
^^^o] a >a-^<^] f'?V^^^{120)ol %^^^o] ^0.5.3. 

^^"A"] J£^^^^5. ^^^^ 711 o] 3311 H^;^K 115a) 
^E.^^Hn5\i)^ «*{pin hole)^ f-8)l W'^i, 7llolE3|i^(iiia)<4 ^ 
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<177> c]xq ^A].:g^(119a)^ ^7] f^±^^^ t-l]o]E]sfol(ii4)5i|. ^ 

<i78> ^7]ci\]A^ ;*l]lJis9]-(116a)^ ¥3|-^^(115)4 #?>^^^(120)s] *}-^ofl ^^j^l^ 

<179> %ILS., S^oi]^ S^lsl^l Si^] ^^l"?}, 7llo]H3j|S.c]:4(115a)2f dt^iBflHcfx} 

(115b)'^1 ^7R]-7l o] '^H(Bond Bump)* ^^J^l^cfl, COG 

^ ^•^'^^ 41, 42^n^in8a,im)^^] COG '^^(Buinp)7|- ^^^^cf. 

<180> ZL^Jl C0Fi4 TAP«c,'-^2l ^^ollfe, '^H7> ^]2^^^Vl\6\] ^ 

<181> ^ ^i^^ ^Ajo^l^A-^ A^^SlSi-e-M-, '^'^^m^ ^ 
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^>^oi] aVA).;5i^^ ^z^-t nfl cflnj^K damage) 7]- ^^S*>fe Ih^l^H ^^^Sl>^^# 

<184> f.;5tll, tiV/].^^^ Mo-Al afe Mo-AlNdi4 ^<>] 2# ^3^5. ^ sVs.S.'^l , ^^^d^ 
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n i^^'^^o] «>A|-«^^5ii- y^s^s\^ ^^S^l^^lofl 9Xo]'^], 

^7] TflolBsflHSl- dl-2.:fi3|lHS] ^7l ^4^^^ a^tb -^-7] 7l 

^^'Hj ^^^^ 

^7] ^-4^^^ ^7] f'^V^«a^'a-«fl Cl 7ll7ll£lfe O. 
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31 

l^^*<j- 41 

(Indium Tin Oxide : ITO), ^^^isl-l- (Tin Oxide : TO), ^f-oV-a^sl-l-dndium Zinc 

Oxide : IZO) '?l#^^o>^^^l-( Indium Tin Zinc Oxide: ITZ0)4 -r-^ 
^^o.s. ^Aj^^ t}^ «J-A]-^4^ "^^S^^aA];^^!. 

l^^^J- 51 
l^^*^ 71 
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[^^•t 81 
91 

«VAl-^q-^ Mo-Al £fe Mo-AlNd2^ 2t ^3:1- o]^^ 4^-^^ s^V^ ^ 
(^^% 101 

l^^*^ 111 
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121 

l^^^J- 13] 

>S-7l ±SL^4E.S^ ^}^^]^ -a^^^^ ^^*>fe ^S.^^^'l Cl ^^^E)<>] 
141 

^11*^011 Si^^i, 

^7] 7\]<^]Bns.^7\s\- ^7] ±^^^^S.^7.}s\- i^S(Bonding 
Bump)* cl ^^^S. ^Vfe «}A>f-4^ ^^SAl:^-^]. 

151 

4 s)-4i<^^o] tf!.A>cg^u4 ^jif<^^o.s. ^-^^is^l^J^]<Hl 

^7] =efl*1^^4 <a^fl^^S ^^^^^ 7fl'^lB5^-'y^<^l 
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4; 

;!l]2^* -f-«ll ^7] 7llolEBHjE.fi). ^7l i^^sflHSf ^^51<>1 Tflo) 
^7] 7llolH5llc<4 4i^>:S||HS] -^71 ^^^^^ S^t!: ^7] 

7i^^H1 ^^^^ f^^v^'S^^; 
4; 

€541€4; 

W ^7] iLss^-wsf, 'S-71 ^A). -3-7] ^lif-4* ^}^^ "^7] 

161 
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l^^^} 17] 

4 n^'^^o] ^VAfcg^4 ^sfc^^o.^. "A^S.^]^^^]^ 43i^^'^<^] 

^vy] Hefl^^^sf ^^^^^ ^^•^^•^i ^4^^* ^^^^}^ ^^i; 
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[^^^^ 181 
^117«J-<^1 

[^^*^ 191 

m^^^ 201 

^71 ^71 ^4^^* m n^^^}^ 

211 

^>7l ^Jie]-^ 'iSAl.o]t-s.w.^(benzocyclobuten:BCB), it£^>}al(photoacryl);^l 
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l^^t 221 

^^^ti- t}^ >llS«c}-'a. 

231 

•^71 ^tsll^^ ^7] S-S.^ ^ofl d>al(Photo Acryl)4 -^71 
(Organic Material)^ SS-tt 'a (embossing) 7]#^ 4-§-^H ^^^-^ 

t^T^*J- 241 
[^^^*^ 251 
l^^*^ 261 
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271 

28] 

^I22*j-i 9X^^^, 

"^1 ^(Bonding Bump)!- %^^^}^ i^f-^ ^4^3^^ on 
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31 



56c -.--^^ 




51a 59a 



51b 51 



IZ. 41 

55a 54b 54c 58 55b 57 ^6b 59c 



57 56d 59c 59 59a 56a 58 59b 56c 




I / i / n I Tfii 

51b5353a525054d51c 51c 54d 



irni ' m'lv 

51a 
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l£ 5cl 



56c —'-^ 




56a 



54- 
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I 



c 



oP 



III 



{j4d 

O 

o 



•54c 



o o 
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